Surgery of the Pancreas [Abridged] Dr Kenneth W Warren (Boston, Mass., U.S.A.) It is only in the past quarter century that diseases of the pancreas have been attacked with vigour and with increasing understanding by surgeons. Although dramatic advances have not characterized this modern era of pancreatic surgery, some genuine progress has been made. Some of the trends in pancreatic surgery will be discernible in a consideration of (1) pancreatic cysts, (2) chronic relapsing pancreatitis, and (3) peri-ampullary carcinomas.
PANCREATIC CYSTS
The temptation to employ a single surgical manceuvre in the management of pancreatic cysts is minimized when they are seen in sufficient numbers. The choice of an appropriate surgical procedure must be individualized according to the zetiology, size, location, duration, visceral relationships, the presence of infection or of neoplasia, and by the general condition of the patient.
Since the great majority of pancreatic cysts occur as complications of acute pancreatitis or upper abdominal trauma, the diagnosis is rarely difficult. Cysts secondary to acute pancreatitis are to be suspected when a mass appears from five to fourteen days after the onset of an attack of pancreatitis or following a shorter interval subsequent to severe blunt trauma to the upper abdomen. The mass may be demonstrated by clinical signs or by roentgenographic evidence, utilizing barium contrast studies of the stomach or colon which show displacement or distortion of these viscera.
Surgical treatment: Pancreatic cysts may be treated by simple drainage, marsupialization, internal drainage, sphincterotomy, enucleation, excision, distal pancreatectomy, pancreaticoduodenectomy or total pancreatectomy. A distinct trend toward the internal drainage of pancreatic cysts is discernible.
When the cyst is large and is associated with severe inflammatory reaction or is densely adherent to adjacent viscera, total excision or resection of the involved segment of the pancreas may be unduly hazardous. Occasionally, the patient is too ill to permit definitive treatment even though the local condition warrants a more radical approach.
A search should be made for secondary loculi and a biopsy specimen for frozen section should be obtained from all suspicious areas. Marsupialization should be avoided because of the skin irritation which results from this procedure. If external drainage is employed, a de Pezzer catheter is sutured into the cystic cavity and the end of the catheter is brought out through a stab wound at an appropriate site on the abdominal wall. This method eliminates the skin irritation completely.
Types ofpancreatic cysts: The pathologic varieties of pancreatic cysts observed at the Lahey Clinic are tabulated in Table 1 . The high incidence of retention cysts (53) reflects the large number of patients seen with chronic relapsing pancreatitis associated with pancreatic cysts. Particular emphasis should be placed upon the observation that 20 (13 5 %) of the 148 cysts reported in this series were neoplastic or resulted from a proximal malignant tumour. Sphincterotomy was utilized in 5. The cyst was excised in 8 instances, distal pancreatectomy was performed in 9 cases and pancreaticoduodenal resection in 3. In the majority ofpseudocysts either internal or external drainage is preferred. Internal drainage is employed when the cyst is large and when it is adherent to the posterior wall of the stomach. When internal drainage is elected, particular care is exercised to ensure that the cyst is not neoplastic. Sphincterotomy has been used occasionally when the cyst has been related to chronic relapsing pancreatitis. Distal pancreatectomy is the favoured procedure in the treatment of recurrent cysts secondary to trauma. Occasionally a pseudocyst of inflammatory origin may be treated in this manner. Pancreaticoduodenal resection is reserved for the patient with faradvanced chronic relapsing pancreatitis and when the pseudocyst is but one of the manifestations of the chronic pancreatitis. Retention cysts: External drainage was employed in 5 cases, internal drainage in 4 and sphincterotomy in 12. Ten of these cysts were excised, and 9 were treated by distal pancreatectomy. In 10 cases pancreaticoduodenectomy was performed, and in 1 patient a total pancreatectomy was employed. Internal and external drainage is used less frequently in the management of retention cysts. Excision, distal pancreatectomy or pancreaticoduodenectomy is preferred in a large percentage of retention cysts because they frequently result from chronic relapsing pancreatitis. Of the 12 cystadenocarcinomas, 2 were treated by external drainage, 1 by internal drainage, 2 were excised, 4 were removed by distal pancreatectomy, 1 by pancreaticoduodenal resection and 1 by total pancreatectomy. Cystadenocarcinomas are relatively favourable for excision or resection.
A summary of the type of operation employed in the 148 cases of pancreatic cysts is given in Table 2 . These data indicate the necessity for individualizing the treatment of pancreatic cysts. Complications and mortality: No complications occurred in 93 (62 9%) of the cases. Pancreatic fistula occurred in 23 6 % and pancreatic abscess or peripancreatic infection in 8-1 %. There were 4 post-operative deaths, giving an operative mortality of 2-7 %. Results of surgical treatment ofpancreatic cysts: Fifty-one of 71 patients with pseudocysts were living at the time of this survey. Nine had been operated on less than one year previously, 12 from one to three years, 2 from three to five years, 22 from five to ten years and 6 longer than ten years. Twenty of the 71 patients were dead; 6 died less than one year after operation, 4 within one to three years, 8 from three to five years and 2 from five to ten years.
Thirty-nine of the 53 patients operated on for retention cysts were living: 8 had survived less than one year, 8 from one to three years, 11 from three to five years, 5 from five to ten years and 7 were living more than ten years after operation. Fourteen patients have since died: 5 lived less than one year, 3 from one to three years, 4 from three to five years, and 2 from five to ten years.
The survival rates following the surgical treatment of cystadenoma and cystadenocarcinoma are of particular interest. Six cystadenomas were resected: 4 of the 6 patients are well from four to seventy-two months after operation. There was 1 post-operative death and 1 patient died nine years later.
Of the 12 cases of cystadenocarcinoma, resection was performed in 8: 4 patients died within one to five years following the removal of the tumour and 4 are living and well. Seven patients with cystadenocarcinoma were operated on at least five years prior to this study; 3 (42 9 %) are well. Cystadenocarcinomas should be excised or resected despite their size, if no evidence of distant metastasis or local invasion is present.
These data regarding pancreatic cysts indicate the variable pathology, the difficulties in appraising these cysts and the need for individualization in the choice of the surgical procedure. The surgical treatment of pancreatic cysts can be done with a low mortality even when a, significant number of the. cysts require excision, distal pancreatectomy or pancreaticoduodenectomy for their removal.
CHRONIC RELAPSING PANCREATITIS
The most controversial aspect of pancreatic surgery concerns the choice of an appropriate operative procedure in the management of chronic relapsing pancreatitis. The wide variety of surgical procedures advocated in the treatment of chronic relapsing pancreatitis and pancreatolithiasis indicates the diversity of the clinical and pathologic manifestations of the disease and reflects dissatisfaction with the results of many of the therapeutic measures which have been employed. For a number of years and Warren (1961) have advocated more direct procedures in the surgical treatment of chronic pancreatitis. ,ftiology: The precise oetiology of chronic relapsing pancreatitis is unknown. Cholelithiasis, chronic alcoholism, severe trauma to the pancreas and certain familial or congenital deficiencies play a role in the production and progression of chronic pancreatitis. Less common factors, accounting for a small group of patients with chronic pancreatitis, include essential hyperlipemia and hyperparathyroidism. Howard & Jordan (1960) believe that a distinction should be made between chronic pancreatitis associated with biliary tract disease and chronic pancreatitis secondary to chronic alcoholism. This distinction may be more apparent than real. Some patients with chronic relapsing pancreatitis have gall-stones and also are addicted to alcohol; others neither have gall-stones nor are addicted to alcohol. In some, the pancreatitis has been present before gall-stones developed. Variable pathology: The pathologic manifestations of chronic pancreatitis are extremely variable. The structural alterations range from swelling and mild induration of the gland to fibrosis, atrophy, necrosis, cystic degeneration and pancreatolithiasis. Indeed, a panorama of the several pathologic changes may be observed in the same gland. The body and tail of the pancreas may show far-advanced disease while the head remains grossly normal.
The core of these observations is that intrapancreatic obstruction, partial or complete, involving one or both of the major pancreatic ducts is apparently responsible for the continuing or recurrent attacks of pancreatitis. Multiple points of ductal obstruction can be demonstrated frequently in far-advanced pancreatitis.
The role of pancreatography in the delineation of pancreatic ductal obstruction is being evaluated in many quarters, and particularly by Doubilet et al. (1955) . It has not been employed as a routine procedure at the Lahey Clinic in the evaluation of intrapancreatic obstruction. Pancreatolithiasis represents a phase in the natural history of certain varieties of chronic pancreatitis. The precise mechanism of the formation of these calculi is unknown.
Pancreatic stones initially occur in the proximal position and subsequent stones appear distal to this point. We have designated the large proximal stone as the sentinel stone, indicating the site of intraductal obstruction. In many instances more than one major point of obstruction is present.
Complete fibrotic stenosis of the duct of Wirsung or the duct of Santorini is frequently observed immediately proximal to the sentinel stone. Clinical features: The clinical features and the pathologic findings demonstrated at operation are frequently decisive in determining the type of procedure employed in a given case of chronic pancreatitis.
In 291 cases of chronic pancreatitis, pain was present in 98 % and was the major indication for surgical intervention. Weight loss, frequently of major proportions, occurred in 64%. Diabetes mellitus was obvious in 19% and prediabetic disturbance in glucose tolerance was observed in an additional 14% of cases. Jaundice was present in 19 % and a history of jaundice was recorded in an additional 6%. Chronic alcoholism was admitted by 24 % of the group and narcotic addiction was present in 25%. Associated cholelithiasis was recorded in 35%, pancreatolithiasis in 31 % and peptic ulcer in 15 %. Howard & Jordan (1960) feel that pancreatolithiasis is essentially, but not exclusively, a manifestation of pancreatitis secondary to alcoholism. In their personal series of 32 patients they found all were addicted to alcoholism and that in none was the disease associated with cholelithiasis. Kelley et al. (1957) , on the other hand, observed that 12 of 31 patients had gall-bladder disease, 15 used alcohol to excess, 17 had previously had attacks of pancreatitis, and 4 had no history of gastrointestinal symptoms. Clinical diabetes was observed in 12 cases. At the Lahey Clinic, alcoholism was recognized in only 46% of patients with pancreatolithiasis. Cholelithiasis was present in 18 %. These figures lend support to the contention that the rigid separation of alcoholic pancreatitis from pancreatitis associated with disease of the biliary tract may prove to be misleading.
Surgical Treatment
Pathologic alterations in the biliary apparatus should be corrected. Diversionary operations on the bile ducts are employed only when partial or complete obstruction of the bile duct is present.
Gastroenterostomy, pyloric exclusion or gastric resection is employed only if this operation is indicated in the presence of associated gastric or duodenal pathologic manifestations.
Operations on the sympathetic or parasympathetic nervous system were employed at the Lahey Clinic in a few cases, but are now seldom used.
Sphincterotomy, as advocated by Doubilet & Mulholland (1956) , has gained wide popularity. We have been unable to reproduce the results reported by these authors in a large percentage of cases in which we have employed this procedure. Sphincterotomy, consequently, was combined with transduodenal retrograde dilatation, manipulation and intubation of the duct of Wirsung. The opening of the duct of Wirsung occasionally was observed to be separate from the major duodenal papilla. In 3 % of cases the duct of Santorini was the major duct, and obstruction in this duct was responsible for the persistence of the symptoms. In approximately 12% of patients manipulation of the duct of Wirsung can be carried out without a preliminary sphincterotomy. Preliminary choledochostomy is commonly employed, but the common bile duct is not opened if this structure is not enlarged.
To-day, sphincterotomy is used in cases of mild to moderate recurrent pancreatitis, but the duct of Wirsung is probed at the same time. In general, the severity of the disease can be correlated with the demonstration of partial or complete obstruction of the pancreatic duct. In the mild cases obstruction cannot be demonstrated. The transduodenal retrograde manipulation of the major pancreatic duct usually combined with sphincterotomy has given far better results than has sphincterotomy alone. This is the preferred procedure when mild or moderate chronic pancreatitis is present. The hazard of post-operative pancreatitis following this procedure gives rise to a significant morbidity and mortality.
Distal pancreatectomy is primarily indicated in the management of chronic relapsing pancreatitis when the disease is confined to the distal segment of the gland. Distal pancreatectomy has been employed in the clinic in 36 cases: 64% of these patients had had a previous operation and 6% had had a sphincterotomy. Distal pancreatectomy is especially applicable in cases of chronic progressive relapsing pancreatitis resulting from severe blunt trauma to the abdomen. Distal pancreatectomy combined with retrograde drainage of the duct of Wirsung, as advocated by DuVal (1954) , should be effective when a single point of obstruction is present proximally. Jordan & Howard (1958) reported less satisfactory results with this procedure. Obviously, this operation will not relieve chronic relapsing pancreatitis when multiple points of obstruction exist within the head of the gland.
Pancreaticoduodenectomy: When multiple points of intrapancreatic obstruction are present in the head of the gland, when the disease is of long duration, and particularly when more limited operations have failed, pancreaticoduodenectomy in carefully selected cases is justifiable. There are instances when total pancreatectomy offers the only prospect of relief in chronic relapsing pancreatitis but the physiologic consequences of complete removal of the pancreas are so severe that this operation should be reserved for those special cases in which innumerable points of intrapancreatic obstruction are demonstrable.
Pancreaticoduodenectomy has been performed in 50 patients with chronic relapsing pancreatitis and total pancreatectomy has been employed in 6 instances. In one case in which pancreaticoduodenectomy had been performed, the distal segment of the pancreas was removed subsequently. Thus, 55 patients in this series have had pancreaticoduodenal resection or total pancreatectomy.
Results of Operations for Chronic Relapsing Pancreatitis
In assessing these results it must be remembered that operations of lesser magnitude have been used in the treatment of patients with the milder forms of pancreatitis while the more extensive surgical procedures have been reserved for those patients who have long-standing and faradvanced disease.
Biliary tract procedures alone: In 37 patients the operation was confined to the biliary tract. Gallstones were present in 65 %. The results were excellent in 56% of cases and good in 20%. There was one post-operative death.
Sphincterotomy alone: Sphincterotomy and choledochostomy were employed in 23 patients. The results were good in 50 % of these cases.
Sphincterotomy and manipulation ofthe pancreatic ducts: This combined procedure was employed in 74 patients. The results were excellent in 56 % and good in 25 %. One post-operative death occurred from pancreatic necrosis.
Distal pancreatectomy was performed in 36 patients. The results were excellent in 51 % and good in 31 %. There was no post-operative mortality.
Pancreaticoduodenectomy: Pancreaticoduodenal resection was performed in 50 patients with far-advanced chronic relapsing pancreatitis. There was one post-operative death, giving a mortality rate of 2% for pancreaticoduodenal resection. The results were excellent in 33% and good in 30%. Eleven of these patients have subsequently died. In most instances death was related to chronic alcoholism.
Total pancreatectomy: In 6 patients total pancreatectomy has been employed. Only 1 has had an excellent result but 4 others have obtained good results.
Of the 55 patients who had pancreaticoduodenectomy or total pancreatectomy, 34 (62%) obtained good or excellent results. The incidence of jejunal ulceration following pancreaticoduodenectomy or total pancreatectomy has been excessive (18 %). A more radical gastric resection will have to be employed with this type of procedure or bilateral subdiaphragmatic vagotomy will have to be done.
Effective Surgical Procedures in the Management of Chronic Relapsing Pancreatitis
Effective surgical procedures in the management of chronic relapsing pancreatitis include (1) transduodenal sphincterotomy and retrograde dilatation and intubation of the pancreatic ducts;
(2) anastomosis of the duct of Wirsung to the stomach or to a defunctionalized segment of jejunum; (3) distal pancreatectomy, or distal pancreatectomy with caudal pancreaticojejunostomy; (4) pancreaticoduodenal resection, and (5) total pancreatectomy.
PERI-AMPULLARY CARCINOMAS
A distinction should be made between carcinoma arising in the head of the pancreas and carcinoma of the ampulla of Vater, the distal common bile duct and the duodenal mucosa in the periampullary area. The history, pathology and prognosis of these tumours differ greatly.
With increasing experience in the operative treatment of peri-ampullary carcinoma, the range of resectability was determined, the fundamental technical requirements were defined, the morbidity and mortality rates were brought within reasonable limits and the prospects for increasing palliation and cure of many patients with these peri-ampullary tumours were enlarged. The reputation of this operation in the future will depend upon the discrimination with which it is applied, the mastery of the technical requirements for success as judged by reasonable morbidity and mortality rates, and the ultimate demonstration that the procedure so applied will not only afford a measure of palliation but in many instances will offer a reasonable prospect of cure.
Pancreaticoduodenectomy has been performed at the clinic on 272 patients between 1942 and 1961. Sixty-one of these resections were done for benign disease. In 6 cases it was thought that a malignant tumour was present. Peri-ampullary carcinomas were found in 211 cases: 85 resections were performed for carcinoma arising in the pancreas, 81 for carcinoma of the ampulla of Vater, 24 for carcinoma of the peri-ampullary portion of the duodenum and 21 for carcinoma of the intrapancreatic portion of the common bile duct. The mean mortality in the 272 resections was 10-3 %, and in the 211 cases of peri-ampullary carcinoma in which pancreaticoduodenectomy was performed it was 11 -4%. Details of the results are given in Table 3 . Only 6 4% of the patients with carcinoma of the head of the pancreas operated on prior to the last five years have survived five years or more. At best, primary ductal carcinoma of the pancreas carries a very serious prognosis. Resection should be done only in those instances in which the tumour is small and well circumscribed and when no demonstrable metastasis is present.
CARCINOMA OF THE AMPULLA OF VATER Pancreaticoduodenectomy was performed in 81 cases (see Table 4 ).
One of the tragedies of carcinoma of the ampulla of Vater is the failure to make a distinction between a tumour arising in this location and a primary carcinoma of the head of the pancreas. Cattell et al. (1959) reviewed the pancreaticoduodenal resections for carcinoma of the ampulla of Vater in those patients whose primary operation was performed at the clinic, thus eliminating from consideration the group with the prolonged delay between the initial recognition of a periampullary tumour and its subsequent resection. Of those patients suitable' for five-year follow-up, 52% survived five years or more. It would appear, therefore, that primary carcinoma of the ampulla of Vater carries a comparatively good prognosis. These figures reflect the need for making a precise distinction between carcinomas arising in the ampulla of Vater, the intrapancreatic portion of the common bile duct and the peri-ampullary duodenal mucosa on the one hand, and primary ductal carcinoma arising in the head of the pancreas on the other. The prognosis in the former group is good and the prognosis in primary carcinoma of the head of the pancreas is poor.
Pancreaticoduodenectomy is a reasonable operation for the treatment of carefully selected cases of peri-ampullary cancer.
Mr Rodney Smith (London) Pancreatic Neoplasms
During the fifteen years, May 1946 to May 1961, I have operated upon 665 patients with pancreatic disease (Table 1 ) and of these 471 had neoplasms. Table 2 shows the site and type of tumour and the number ofcases in which resection was carried out. The uncommon benign tumours ofthe pancreas or ampulla will not be discussed in detail and secondary invasion of the pancreas by carcinoma, usually of the stomach, is outside the scope of the present discussion. Carcinoma at the lower end of the common bile duct: The most frequently encountered neoplasm was the carcinoma occurring in the head of the pancreas, ampullary region or terminal common bile duct. In the 339 patients with tumours of this kind the operability rate was 29 % and the operative mortality rate was 9 %.
A more detailed analysis of the fate of these patients, with particular reference to the type of tumour, should allow some answer to be given to the question 'Is radical resection really worth while ?', but first I shall discuss some points in diagnosis, investigation and operative technique which are of interest. Diagnosis: In 1954 Rob and I reported an analysis of major signs and symptoms in 190 patients with neoplasms of this kind (Rob & Smith 1954). Examination of the clinical features in this larger series confirms the earlier observations that:
(1) Jaundice is seldom painless. In carcinoma of the head of the pancreas pain is likely to be severe and is often the first symptom. Backache is usually more severe than abdominal pain. In carcinoma of the ampulla or terminal common bile duct jaundice may be the first symptom, but some abdominal pain is usually present by the time the patient seeks advice.
(2) Fluctuation in the degree of icterus does not rule out a diagnosis of malignancy. In a fair proportion of ampullary carcinomas the icterus does wax and wane, and may even disappear completely if the centre of a friable tumour sloughs away.
(3) Testing the stools for occult blood will yield a positive result in nearly all ampullary carcinomas. (4) A palpably enlarged gall-bladder nearly always means a carcinoma. Failure to find a palpable gall-bladder means nothing for there are many reasons why the gall-bladder may be not dilated, or dilated but not palpable. (5) Radiography employing a barium meal will yield positive evidence in rather less than 50 % of cases.
(6) Cholecystography and intravenous cholangiography are useless if icterus is moderate or severe. Visualization of the bile passages is unlikely if the serum bilirubin is above 1 5-2 mg/100 ml. (7) Percutaneous transhepatic cholangiography may well yield beautifully clear pictures of the obstructed common bile duct suitable for inclusion in a book or for illustrating a paper. The technique, however, carries a distinct risk and should be employed only rarely and with proper safeguards (Nurick et al. 1953 , Smith 1956a . Operative technique [a series of operative photographs were shown]: If pancreatoduodenectomy is performed, my own preference is for a onestage procedure (Smith 1954) . If, however, a surgeon who has not as yet resected a tumour of this kind wishes to relieve the jaundice by a firststage procedure in order to send the patient to a special centre for resection to be performed, the best first stage is a cholecystostomy, placed as far laterally as possible. If pancreatoduodenectomy is not to be performed, the palliative operation most often selected is cholecystojejunostomy.
A few ampullary tumours may be locally resected by the transduodenal route. This is a reasonable procedure to select for a benign pedunculated neoplasm but -should not be employed for an ampullary carcinoma unless the tumour is very small and the patient very obese or very infirm.
The most important question of all is whether the radical procedure of pancreatoduodenectomy is worth while. There is no doubt that it is most discouraging for a surgeon to spend several hours resecting a difficult tumour, followed by several anxious weeks negotiating the patient through a troublesome post-operative phase, only for metastases to appear within a few months and this may well occur. Some surgeons have abdicated completely and reject resection entirely, performing only a palliative short-circuit to relieve jaundice. Others advocate pancreatoduodenectomy for ampullary carcinoma but palliative short-circuit for carcinoma of the head of the pancreas. Superficially there appeiirs to be some statistical evidence in support of this course. Table 3 summarizes the immediate results of resection in 100 patients submitted to pancreatoduodenectomy. The youngest patient was 26, a recently qualified doctor, and the oldest was a woman of 86, operated upon in Johannesburg, who is now 90 and going strong. After successful resection, 14 patients have survived for five years or more, the longest survival being thirteen and a half years, the patient being still well and without recurrence. Of the five-year survivals, 11 patients had an ampullary carcinoma, 2 had a carcinoma of the common bile duct and only 1 had a carcinoma of the head of the pancreas. My experiences, therefore, are similar to those reported in most other series. An ampullary carcinoma offers a reasonable prospect ofresection, a reasonable operative hazard and a reasonable chance of long-term survival. A carcinoma of the head of the pancreas offers a much smaller chance of resection, a considerably higher operative hazard and a very much smaller prospect of longterm survival. Carcinoma of the terminal common bile duct lies somewhere between these two extremes, in terms of immediate and long-term prognosis.
My views upon the place of pancreatoduodenectomy in these tumours can be simply stated. In the absence of metastases I believe in resecting every tumour I can. The reasons for resecting an ampullary carcinoma need not be re-stated , Smith 1956b . In my view, to resect a carcinoma of the head of the pancreas may offer the patient a chance of long-term survival only fractionally better than that offered by palliative short-circuit, as many surgeons have claimed, but to assume that short-circuit should therefore always be preferred to resection is illogical and takes no account of the patient's symptoms. A high proportion have, or develop later, severe backache, sometimes quite incapacitating in its severity and resistant to all drugs. If resection can be carried out, the patient may well die just as soon but without this very distressing symptom. There are, of course, other ways of attempting to modify this pain, but local measures per abdomen, such as subdiaphragmatic splanchnic nerve section or injection with alcohol, are unreliable, while transthoracic splanchnicectomy, although more effective, necessitates a bilateral thoracotomy which may well be rejected in a patient already deemed to have an inoperable carcinoma. Carcinoma of the body or tail of the pancreas is a very unfavourable tumour for resection. Diagnosis is difficult until the neoplasm has extended outside the pancreas and infiltrated into the surrounding cellular planes. Even if resection is possible, the long-term outlook is very poor. I have explored 42 patients with tumours of this kind. Pancreatectomy was possible in only 3 cases and in all 3 widespread metastases were present less than one year after operation. Cystadenoma, cystadenocarcinoma: Prognosis is very different in these tumours, which grow slowly, often to a very large size, but even if sections establish malignancy beyond doubt, metastasis nearly always occurs only as a late complication and an aggressive policy is amply justified. Sarcoma of the pancreas is rare. Only two resectable tumours of this kind have been encountered, one a lymphosarcoma, the other a spindle cell sarcoma of vast size, resection necessitating excision of stomach, duodenum, pancreas, spleen and transverse colon. The patient, a woman of 70, survived for eighteen months and then died of metastases.
Islet cell tumours: Thirty-two patients with islet cell tumours have been explored and treated as shown in Table 4 . Table 4 Islet cel tumours (32 cases)
,-cell tumours: One adenoma enucleated 23 Evidence collected in the case of the woman of 32 with the Zollinger-Ellison syndrome showed clearly that the tumours were not composed of a or (3 cells and that a substance could beextracted possessing a powerful secretory effect upon a denervated gastric pouch, its nature being quite different from insulin, glucagon or histamine, and being similar to gastrin.
Chronic Pancreatitis and Chronic Relapsing Pancreatitis Dr Kenneth Warren has dealt with this subject in detail and I shall only summarize my own experi- ences briefly in order to have some basis of comparison between American and British figures. Table 5 shows the operations performed. Briefly, my personal beliefs are as follows: (1) Sphincterotomy is effective in some cases of relapsing pancreatitis, but ineffective in chronic pancreatitis if permanent irreversible changes in the gland are present, particularly if there is pancreatic calcification or a strictured duct system.
(2) Transplantation of the common bile duct has been performed in some cases of chronic pancreatitis complicated by recurrent jaundice. It has not been employed as a treatment of pancreatitis per se, though some surgeons have reported good results.
(3) Pancreatolithotomy has in my hands proved completely ineffective in the treatment of pancreatitis.
(4) Distalpancreatectomy with retrograde drainage of the duct of Wirsung has, in selected cases, proved most effective. The technique adopted during the last few years has been to secure anastomosis of the duct of Wirsung to the pyloric antrum by a method already described (Smith 1961). (5) I regard splanchnicectomy as a treatment of pancreatic pain, not of pancreatitis. (6) I am not very attracted by either Doubilet's or Puestow's method of split pancreatojejunostomy (Doubilet 1957 , Puestow 1957 ). (7) Pancreatoduodenectomy is technically difficult but gives excellent results, often in the most severe cases (Smith 1960) .
